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1 Introduction
An LS has been sent by RAN1 to ask RAN2 to enable Mode 2 resource configuration based on Geo Information [1].

	RAN1 has made the following agreement on autonomous resource selection for sidelink based V2V.

Agreements:
· Sensing with semi-persistent transmission is supported

· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs

· Other details are FFS

· Sets of resources among which a UE selects can be restricted based on the geo information of the UE

To enable the highlighted portion a mapping between set of geo information and a set of resources is needed. RAN1 respectfully asks RAN2 to enable such mapping between a set of resources to a set of geo information.


In this contribution, we will provide possible solutions to enable this mechanism.
2 Discussion
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Fig.1 Vehicles in a cell

A motivation of this resource configuration mechanism based on Geo information is to avoid UEs geographically close to each other from using a common resource pool in order to reduce the transmission collision probability. Taking Fig.1 as an example, if UE-A and UE-C which are close to each other share a common resource pool, they may simultaneously select same physical resources for V2V transmission, and thus they cannot hear each other and other vehicles around them also have difficulty to receive V2V messages from them due to strong interference. However, even if UE-A and UE-B share a common resource pool and there are collisions for their transmissions, it may not lead to serious problem. This is because the two vehicles far from each other do not produce strong interference to the transmissions of each other.
Proposal 1: The resource configuration mechanism based on Geo information should avoid UEs geographically close to each other from using a common resource pool in order to reduce the transmission collision probability.
3 Solutions
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Fig.1 Resource configuration based on Geo Information
The principle is to associate a resource pool with a geographical grid as illustrated in Fig.1. The mechanisms for this mapping include the following:

Alternative 1: the eNB configures a resource pool and the absolute GPS information of a list of grids, i.e., each grid is associated with 4 values (X1, X2, Y1, Y2). If the UE’s absolute GPS position locates in the coverage of these grids (i.e., if X1< GPS latitude value<=X2 and Y1< GPS longitude value<=Y2), the UE can use the specific resource pool.
Alternative 2: the eNB configures a resource pool and the relative GPS information of a list of grids, i.e., each grid is associated with 4 values (x1, x2, y1, y2) . If the UE’s relative position locates in these grids (i.e., if x1<GPS latitude Modulo M <x2, and y1<GPS longitude Modulo N <y2), the UE can use the specific resource pool.
Alt. 2 can also be applied to out-of-coverage scenario by pre-configuring the values for these grids, while Alt.1 cannot. Therefore, Alt.2 is preferred. 
Proposal 2: The resource pool can be configured/pre-configured with a list of grids. Each grid is associated with 4 values (x1, x2, y1, y2). If the UE’s relative position locates in these grids (i.e., if x1<GPS latitude Modulo M <x2, and y1<GPS longitude Modulo N <y2), the UE can use the associated resource pool.
In a cell there are some grids and different grids may be mapped to different pools. In another aspect, the UEs in a grid may have V2V data with different priority, and thus different resource pools should also be configured for different priorities. For R12/R13 D2D, there are up to 8 TX resource pools configured in a cell for different priorities. The number for TX resource pools in a cell needs to be further extended to support Geo information based resource configuration.

Proposal 3: The number for TX resource pools in a cell needs to be further extended to support Geo information based resource configuration.
For the UE in RRC_CONNECTED, the UE can report its geographical information to the eNB, and the eNB can configure the resource pools by taking into account the UE’s Geo information. To avoid excessive signaling, the eNB can configure the information for a list of grids. According to GPS, the UE can report the identity of the grid where it is located, and then the eNB can configure those resource pools only associated with the reported grid to the UE by dedicated signaling. The UE may periodically report the Geo information, or only reports the grid identity when it moves into a new grid.
Proposal 4: For the UE in RRC_CONNECTED, the eNB can configure a list of grid information, and the UE can report to the eNB the grid identity where it is located according to GPS. By taking into account the reported Geo information, the eNB can configure resource pools to the UE by dedicated signaling. 
4 Conclusion
Proposal 1: The resource configuration mechanism based on Geo information should avoid UEs geographically close to each other from using a common resource pool in order to reduce the transmission collision probability.

Proposal 2: The resource pool can be configured/pre-configured with a list of grids. Each grid is associated with 4 values (x1, x2, y1, y2). If the UE’s relative position locates in these grids (i.e., if x1<GPS latitude MOD M <x2, and y1<GPS longitude MOD N <y2), the UE can use the associated resource pool.

Proposal 3: The number for TX resource pools in a cell needs to be further extended to support Geo information based resource configuration.

Proposal 4: For the UE in RRC_CONNECTED, the eNB can configure a list of grid information, and the UE can report to the eNB the grid identity it is located according to GPS. By taking into account the reported Geo information, the eNB can configure resource pools to the UE by dedicated signaling. 
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